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Test article showing a large number of flush bubbles held in holes of the type seen 
in figures 2a, 2b and 2d. The hole diameters are l/8th inch. The substrate is an aluminum 
perforated plate backed by a sticky tape. Note that the bubbles remain essentially flush even 
though the substrate is held roughly vertical. That is, the bubbles do not rise out and are 
held in place by surface tension. The water is not flowing. 

(57) Abstract: A submerged surface is created, either as an add-on application or as an integral part of the submerged structure, 
having an array of closely spaced small bubble-filled holes which cover a large fraction of the wetted surface area. The viscous drag 
on the bubbles is much smaller than that on the surrounding solid surface and the net drag on the entire submerged surface is less 
than that on an equivalent solid surface. 
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